Waste management has come a long way from open dumping to being an essential part of a circular economy. In many countries, the initial objective -the collection and treatment of as much waste as possible in order to protect public health -has been reached, and is followed now by new and extended prevention, re-use and recycling strategies -the "circular economy concept". At the same time, some less affluent and emerging economies are still struggling to cope with the many problems that arise from inadequate waste management. The purpose of this editorial is to distinguish between quantitative and qualitative goals along the evolutionary path of waste management, and to point out that for an effective, goal-oriented practice, both quality and quantity are of equal importance. The motivation of the authors is their apprehension that today's attempts to implement a circular economy are based too much on "closing the loop", and too little on the protection of citizens and the environment, resource conservation and after-care-free-waste management, the genuine and ultimate goals of waste management (Stanisavljevic and Brunner, 2014) . A balanced approach is particularly important for countries that are in the early stages of modernizing their waste management system. The quantitative issue is important, and its relevance has been demonstrated before: the more waste is collected and transported away from habitats, the better is the status of human health and the environment. This historical knowledge found its way into legislation, mandating fast and complete removal of waste from its place of origin. Even if the collected wastes are landfilled or just dumped, it is still progress when compared with a region without a formal waste collection program. Thus, the quantity of wastes collected versus waste generated serves well as an initial measure to judge the effectiveness of a waste management system. Typically, this applies also to waste treatment -the more treatment the better. However, the outcome depends upon the type of treatment: burning wastes without state-of-the-art pollution controls can result in severe harm to humans and the environment by uncontrolled dispersion of hazardous substances. The application of compost from mixed municipal solid waste has often proven to spoil soil, food and animals. Recycling of plastic wastes can contaminate consumer products because of the concentration of toxic additives contained in some plastic items. Hence, even more important than complete treatment of all wastes is treatment that fulfills the qualitative goals of protection of environment and human health.
Such appropriate, goal-oriented treatment requires knowledge and precaution: in the past, before the "chemical age", physical constituents affecting the quality of municipal solid waste, such as broken glass, metal blades, stones and needles, were visible and discernable. Hence, it was obvious that remedy was necessary to solve such problems. Today, municipal wastes still contain such physical contaminations, but, in addition, they are made up of an invisible mixture of thousands of chemical substances. Some of them are toxic, and only a very few of them can be identified by basic human senses: sophisticated laboratory techniques are required to analyze the hazardous constituents of modern waste, such as persistent organic pollutants, heavy metals, radioactive materials or microplastics. One of the key benefits of today's modern waste management is that materials carrying such hazardous substances can be analyzed (Schwarzböck et al., 2017) , collected and carefully treated in appropriate processes like waste-to-energy (WTE), where toxic organic materials are destroyed with great effectiveness and inorganic ones are concentrated in solid residues.
The shift from conventional waste management and treatment to a circular economy approach raises a couple of questions with regards to the management of wastes containing problematic substances:
-Recycling of hazardous substances contained in waste materials: which risks are acceptable, how much of the toxic substances may be recycled by a circular economy? It should be kept in mind that the concentration of many of these substances in products is quite small (far below 1%). This implies that rather small quantities of hazardous substances may have a significant effect on the circular use of large amounts of wastes unless technologies can be developed to remove them from the cycle. It is important to better specify the term "hazardous effect": it can apply to risks for humans and the environment, such as brominated flame retardants in plastic wastes that pollute recycling plastics and render them inadequate for consumer products. But it can also be relevant for technical requirements; for example, it is well known that too much copper in scrap iron may impair the production of steel in a blast furnace. -Recycling rates: what is the optimum recycling rate for a specific material, is there a generally acceptable cut-off point taking into account the fraction of a material recycled and the pollution contained in this fraction? Answering such questions requires a long-term viewpoint, because multiple cycles with residence times of individual substances of 100 years and more are conceivable. In addition, the demand for Editorial recyclables fluctuates widely over time, meaning the optimum recycling rate is not a fixed value. -Final sinks for non-recyclables: because in a circular economy, too, not all materials can be recycled, questions arise about the necessary sinks for such non-recyclables: which kind of sinks are required, what capacity of sinks must be provided, how to govern final sinks over long time periods (more than 1000 years)? It should be kept in mind that in a circular economy the non-recyclable wastes are usually hazardous and, thus, cannot be landfilled in sanitary landfills but require so-called safe "final sinks". -New methods for the optimization and design of "clean" material cycles in a circular economy are required: of first importance is adequate and representative sampling and analysis of trace constituents in heterogeneous waste materials to support decision-making. This analytical part is only fulfilled when studies show that the numbers derived from field work correspond more or less with the numbers from production statistics. Today, there is still quite a difference between inputs, stocks and outputs -that is, between global economic data about the production of hazardous substances and the amounts that can be calculated from measured substance flows in wastes and in-use stocks. Regional and global mass balance studies are required to close this gap. Second, risk assessment methods have to be combined with economic modelling for selecting strategies and (logistic and technological) approaches that are best suited for maximum material cycling and least dissipation of hazardous materials and substances.
Third, effective solutions must be developed and implemented in order to direct hazardous waste constituents to appropriate intermediate and final sinks such as WTE for organic substances and/or safe deposits for inorganic materials. And fourth, how to design and implement quality control mechanisms for the separation of hazardous from non-hazardous substances in wastes in a circular economy? Are available, standardized decision-support tools such as Life Cycle Assessment (LCA) well suited to assess if waste management measures are adequate to reach quality-oriented goals. particularly if economic, technical, environmental and social aspects are to be included in such an assessment? -The awareness of toxic substances among the promoters of a circular economy is just emerging, and, accordingly, the willingness to pay for measures ensuring high-quality and clean cycles is low. This is particularly the case for inexpensive high-volume materials such as construction materials. The challenge is that in the near future, large amounts of detrimental substances not permitted any more in today's consumer products will enter the waste market. Analysis and modelling as described above are costly but necessary if a "clean" circular economy is to be established. It will be crucial to institute reliable mechanisms on the level of technology, legislation and governance to ensure that all three goals -resource conservation, the protection of humans and the environment, and after-care-free waste management -are fulfilled by the future circular economy.
